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TITLg OF THE INVENTION 

PROCESSED PRODUCTS OF WHEAT, BARLEY, OATS 

AND RYE INCLUDING HIGH FUNCTIONAL INGREDIENTS QD 

CONTENT AND ITS PROCESSING METHOD 
5 — I 

BACKGROUND OF THE INVENTION >J 
1. Field of the Invention > 
This invention generally relates to ^ 

processed products of wheat, barley, oats and rye 
10 including lots of functional ingredients such as m 

free amino acid or dietary fibers and its processing Q 

method. More detail, this invention relates to a O 

processing method of wheat, barley, oats and rye for »< 

increasing functional ingredients in seeds of wheat, 
15 barley, oats and rye and prooessed products of wheat, 

barley, oats and rye which has an increased 

functionality thereby* 



2. Description of the Related Art 

2 0 Conventionally, amino acid or dietary 

fibers are oalled functional ingredients and they 
are used as food additives for food processing. It 
is reported that amino acids have various functions 
and an improvement of functions and quality of foods 
25 oan be possible by using as food additives within 

foods. For example, valine is used for improving a 
flavor of various foods. Also, recently, an gamma- 
aminobutyric acid oalled GABA is used. It is widely 
spreaded in nature and it is one type of amino 

3 0 acids. • .Its chemical formula is NH2CB2CH2CH2COOH . It 

is known that GABA acts as a neurotransmitter of a 
restraint system in human body. In addition, it is 
known as GABA acts as depressing blood pressure, 
stabilising a mind of human beings, improving kidney 
35 and liver function, and promoting alcohol metabolism. 

Dietary fibers have various functions like 
operation to keep well-condition of the bowels and 
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restraint operation of high sugar level ia blood. 
So, water products including dietary fibers are 
manufactured . 

It is well-known for persons who the art 
5 that processed products of grains which is 

germinated grains such as germinated unpolished 
rice as the food material which included a lots of 
these functional ingredients in richness . (For 
example, see patent documents 1 and 2) 
10 On the other hand, concerning wheat, 

barley, oats and rye among the grains, wheat and rye 
are used widely as food raw materials such as bread, 
Soba (Japanese noodle) , udon (Japanese noodle) , 
pasta. Also, barley makes germinate and it is 
15 processed to so-called malt, and it is used as raw 
materials for brewing such as beer, low-malt beer 
and whiskey. Also, the malt flour which crushed 
malt is used by fermentation promotion at the time 
of bread production. (For example, see non-patent 
2 0 documents 1) 

Moreover, it is well-known for persons who 
in the art that as food material including 
functional ingredients, germinated wheat contains 
amino acids as functional ingredients, oats contains 
2 5 & -glucan as a dietary fiber, barley contains 
functional ingredients of free amino acids and 
dietary fibers ( J3 -glucan) . 

However, according to researches of the 
present inventors, in the aase of processing to food 
30 materials or food additives which have functional 
ingredients in richness, it is recognized that 
functional ingredients contents depend on its 
processing conditions and the large increase or 
decrease of functional ingredients contents is 
35 occurred. Also, even though same processing 

condition is processed, a changing tendency is 
different (that is, the functional ingredient A 
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oontent is increasing, but the functional ingredient 
B content is decreasing) due to individual 
functional ingredient, it ii recognised that the 
most suitable processing method or degree of 
5 processing is need to be set depending on functional 
ingredient whioh wants to be high content. Hare, 
processing conditions means that soaking time of 
water or warm water of barley seeds, the germination 
days of barley, dry (roasted dry) temperature and 

10 time, extraction temperature and time in the case of 
functional ingredients are extracted from barley 
seeds and germinated barley. Also, there are 
various enzymes in barley and it needs to inhibit 
activity of their enzymes beoause activity of 

15 enzymes could change food's original physical 

properties and its quality due to foods which are 
used. 

These problems are problems common to 
wheat, barley, oats and rye, not limited to only 
20 barley. 

Patent document 1 : JP2003-250512 
Patent document 2 : JP2003-159017 
Non-patent document l:Briggs, Malts and 
25 Malting, 1998, p. 9 

SUMMARY OF THB INVENTION 

It is a general object of the present 
invention to provide processed products of wheat, 

30 barley, oats and rye and its processing method, in 
which any functional ingredients are increased with 
balanced, and originally physical properties and 
quality that are demanded by inhibiting activity of 
an unnecessary enzyme are held. 

35 In order to achieve the above-mentioned 

object, as described in claim 1, there is provided a 
processing method of processed products of wheat, 
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barley , oats and rye , 

characterised that seeds of wheat, barley, 
oats and rya are soaked In vatar or hot wattr for 
predetermined time. 
5 According to claim 1, by soaking seeds of 

wheat, barley, oats and rye in water or hot water 
for predetermined time, the processing method of 
processed products of wheat, barley, oats and rye, 
in which functional ingredients contents such as 

10 free amino acids like GABA and dietary fibers is 
adjusted, can be provided. 

In order to aohieye the above-mentioned 
object, as described in claim 2, there is provided a 
processing method of processed products of wheat, 

15 barley, oats and rye, 

characterised that after seeds of wheat, 
barley, oats and rye are soaked in water or hot 
water for predetermined time, a germination process 
is performed, then any functional ingredients 

20 contents in seeds of wheat, barley, oats and rye are 
adjusted by controlling the germination process. 

According to claim 2, after seeds of wheat, 
barley, oats and rye are soaked in water or hot 
water for predetermined time, the germination 

2 5 process is performed, then by controlling the 

germination process, functional ingredients contents 
such as free amino acids like GABA and dietary 
fibers can be adjusted, also protease activity and 
enzymatic activity of decomposition of dietary 

30 fibers can be controlled, and the processing method 
of processed products which has increased functional 
ingredients contents and protease activity and 
enzymatic activity of decomposition of dietary 
fibers are controlled can be provided. 

35 In order to achieve the above-mentioned 

object, as described claim 3, there is also provided, 
a processing method of processed products of wheat, 
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barlay, oats and rye, 

character i zed that after seeds of wheat, 
barley, oats and rye are soaked in water or hot 
water for predetermined time, a drying process is 
5 performed at predetermined temperature, then any 
functional ingredients contents in seeds of wheat, 
barley, oats and rye are adjusted by controlling the 
temperature of the drying prooess. 

According to claim 3, after seeds of wheat, 

10 barley, oats and rye are soaked in water or hot 
water for predetermined time, a drying process is 
performed at predetermined temperature, then by 
controlling the temperature of the drying process, 
the processing method of processed products of wheat, 

15 barley, oats and rye, in which functional 

ingredients contents such as free amino acids like 
GABA and dietary fibers can be adjusted, can be 
provided. 

In order to achieve the above-mentioned 

20 objeot, as described olaim 4, there is also provided, 
a processing method of processed products of wheat, 
barley, oats and rye, 

characterised that after seeds of wheat, 
barley, oats and rye are soaked in water or hot 

25 water for predetermined time, a gibberellin process 
is performed. 

According to olaim 4, after seeds of wheat, 
barley, oats and rye are soaked in water or hot 
water for predetermined time and the gibberellin 

30 process is performed, the processing method of 

processed products of wheat, barley, oats and rye, 
in which functional ingredients contents such as 
free amino aoids like GABA and dietary fibers can be 
increased, can be provided. 

35 In order to achieve the above-mentioned 

objeot, as described in claim 5, there is also 
provided a processing method of processed produots 
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o£ wheat, barley, oats and rye, 

characterised that toads of wheat, barley, 
oats and rye are soaked in water or hot water which 
are included the gibberellin for predetermined 
5 density. 

According to claim 5, by soaking seeds of 
wheat, barley, oats and rye in water or hot water 
whioh are inoluded the gibberellin for predetermined 
density, the processing method of processed produots 
10 of wheat, barley, oats and rye, in whioh functional 
ingredients contents such as free amino acids like 
GABA and dietary fibers can be increased, can be 
provided. 

In order to achieve the above-mentioned 

15 object, as described claim 6, there is also provided 
a processing method of processed produots of wheat, 
barley, oats and rye, 

in which an extraction solution extracted 
functional ingredients from seeds of wheat, barley, 

20 oats and rye is produced by soaking seeds of wheat, 
barley, oats and rye or an prooessed seeds obtained 
by processing the seeds in an extraction solvent, an 
extraction volume of any functional ingredients is 
adjusted by controlling the temperature of the 

25 extraction solvent. 

According to claim 6, an extraction 
solution extracted functional ingredients from seeds 
of wheat, barley, oats and rye is produced by 
soaking seeds of wheat, barley, oats and rye or an 

30 processed seeds obtained by processing the seeds in 
an extraction solution, by controlling the 
temperature of the extraction solvent, processing 
method of processed products of wheat, barley, oats 
and rye, in which the extraction volume of targeted 

35 functional ingredients such as free amino acids like 
GABA and dietary fibers can be adjusted, can be 
provided. 
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In order to achieve the ibova^mentiontd 
object , as described claim 7, there is also provided 
a processing method of processed products of wheat, 
barley, oats and rye, 
5 in which an extraction solution extracted 

functional ingredients from seeds of wheat, barley, 
oats and rye is produced by soaking an processed 
seeds obtained by processing seeds of wheat, barley, 
oats and rye in an extraction solvent, an extraction 

10 volume of any functional ingredients is adjusted by 
producing the extraction solution from the processed 
seeds which are obtained by changing conditions for 
processing seeds. 

In order to achieve the above-mentioned 

15 object, as described claim 8, there is also provided 
a processed product or processed products of wheat, 
barley, oats and rye processed by processing the 
method as claimed in claims 1-7. 

According to claim 8, by utilising the 

20 processing method in claims 1-7, the processing 

method of processed products of wheat, barley, oats 
and rye, in which functional ingredients contents 
such as free amino acids like GABA and dietary 
fibers can be increased, can be provided, 

25 In order to achieve the above-mentioned 

object, as described claim 9, there is also provided 
a food or foods using the processed products of 
wheat, barley, oats and rye as claimed in claim 8, 
By using the processed products of wheat, 

30 barley, oats and rye as claimed in claim 8, foods, 
in which functional ingredients contents such as 
free amino acids like GABA and dietary fibers can be 
increased, can be provided. 

As mentioned above, it is possible to 

35 provide processed produots of wheat, barley, oats 
and rye and its processing method, in which any 
functional ingredients are increased with balanced, 
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and originally physical properties and quality that 
ar« demanded by inhibiting activity of an 
unnecessary onzymo are held. Thereby, fooda which 
are produced by processed products of wheat, barley, 
5 oats and rye and its processing method with the 

increased such functional ingredients content can be 
provided. 

Other objects, features and advantages of 
the present invention will become more apparent from 
10 the following detailed description. 



BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1A is a figure showing a change of 
the GABA and other fraa amino acids contents during 
15 the soaking process and germination process; 

Fig. IB is a figure showing a change of 
the GABA and other free amino acids contents during 
the soaking process and germination process ; 

Fig. 2 is a figure showing a change of the 
20 protease activity during the soaking process and 
germination process; 

Fig. 3 is a figure showing a change of the 
GABA and other free amino acids contents due to the 
water temperature during soaking process; 
25 Fig. 4 is a figure showing the GABA and 

other free amino acids contents due to the soaking 
method and the soaking time of Haruna Nijo; 

Fig. 5 is a figure showing the GABA and 
other free amino acids contents due to the soaking 
30 method and the soaking time of malting barley in 
North America; 

Fig. 6 is a figure showing a change of the 
dietary fibers ( 0 -glucan) content in the germinated 
barley; 

35 Fig. 7 is a figure showing a change of the 

dietary fibers ( 0 -glucan) content during the 
soaking process; 
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Fig. 8 is * figure showing a change of the 
dietary fibers ( 0 -glucan) content during the 
soaking process; 

Fig. 9 is a figure showing a change of the 
5 dietary fibers ( & -glucan) content during the 
soaking process; 

Fig. 10 is a figure showing a change of 
the dietary fibers ( 0 -glucan) content during the 
soaking process; 
10 Fig. 11 is a figure that shows an 

influence that dry temperature against to malt of 3 
days of gemination affects the GABA and other free 
amino acid contents; 

Fig. 12A is a figure that shows an 
15 influence that the gibberellin process affects to 
the GABA and other free amino acid contents; 

Fig. 12B is a figure that shows an 
influence that the gibberellin process affects to 
the GABA and other free amino acid contents; 
20 Fig. 13A is a figure showing the GABA and 

other free amino acids contents at different 
extraction temperatures ; 

Fig. 13B is a figure showing the GABA and 
other free amino aoids contents at different 
2 5 extraction temperatures; 

Fig. 14 is a figure that shows an 
influence that the extraction temperature of 30 
minutes processing affects to the GABA and other 
free amino acid contents; 
30 Fig. 15 is a figure that shows an 

influence that the extraction temperature of 60 
minutes processing affects to the GABA and other 
free amino acid contents; 

Fig. 16 is a figure showing the dietary 
35 fibers ( 0 -glucan) content in the extraction 
solution; 

Fig. 17 is a figure showing the GABA 
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oontent after 49 hour a for the soaking procass of 
malting and food barley in Japan and Norin 61; 

Fig, 18 is a figura showing outer 
appearances of Udon (Japanasa noodla) which has 
5 mixad ratio of malt flour 0% and 20%; and 

Fig, 19 is a figura showing an outer 
appearance of Soba-like noodle (Japanese noodla) - 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

10 A description will now be given , with 

reference to the embodiments according to the 
present invention. It is recognized that functional 
ingredients contents of GABA, other free amino acids 
and dietary fibers like 0 -gluoan included in seeds 

15 of wheat, barley, oats and rye depend on its 

processing methods and its processing conditions , 
and the large increase or decrease of functional 
ingredients contents is occurred* Even though same 
processing condition is processed, a changing 

2 0 tendency is different (that is, functional 

ingredient A content is increasing, but functional 
ingredient B content is decreasing) due to each 
functional ingredient, thus it is recognized that 
the most suitable processing method or a degree of 

2 5 processing is need to be set depending on functional 
ingredient which allow to be high content. Then, 
the present invention was established by inventors 
of the present invention. 

According to the characteristics of the 

30 present invention, seeds of wheat, barley, oats and 
rye are processed in below processing methods, then 
further processing conditions for the process is 
varied and the changing of functional ingredients 
contents in seeds is checked. Thus, processing 

35 method and its processing condition that any 

functional ingredients contents are increased can be 
provided. 
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(1) soaked products which sndi of wheat, barley, 
oats and rye are soaked In water or hot water in 
predetermined time period, or dried products of the 
soaked products or flours the soaked products which 

5 is powdered after the drying process. 

(2) germinated products in which the soaked products 
of (1) is processed with germination and obtained by 
ohanging the processing time of the germination 
process . 

10 (3) dried products in which the soaked produots of 
(2) is dried in predetermined time period and 
obtained by ohanging the processing temperature of 
the drying process. 

(4) processed products in which the soaked products 
15 of (1) are processed with the gibberellin process. 

(5) processed products in which seeds of wheat, 
barley, oats and rye are soaked in water or hot 
water including the gibberellin with predetermined 

time period. 

20 (6) extracted products in which seeds of wheat, 

barley, oats and rye or processed seeds obtained by 
processing the seeds (for example, the soaking 
process in water or hot water, germination process 
of the soaked seeds, or further the drying process 

25 after the germination process of the soaked seeds) 
are soaked in the extraction solvent and functional 
ingredients are extracted from the seeds, then the 
extracted products are obtained by changing the 
temperature of the extraction solvent. 

30 (7) extracted produots obtained from the processed 
seeds of the above (6) in which the extracted 
products are obtained using processed seeds produoed 
by changing conditions of the process. 

The present invention will be explained 

35 more detail with below embodiments for each <l)-<7). 

Here, in the below, the present invention 
is explained for using barley seeds (type : Haruna 
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tfijo) . 

First Embodiment 

The measurement with progress of time of 
functional ingredients of barley processed products 
5 produced by the soaking process and the germination 
process of barley seeds . 

The soaking process of barley seeds 
(Baruna Nijo) was repeated 4 times (totally, 48 
hours) with a series of processes (totally, 12 

10 hours) in which after barley seeds was soaking in 

water o£ 15 *C, then barley seeds were taken up from 
the water and left (wipe water off) in the 
atmosphere of 15 *G for 7 hours . Thus , seeds 
including water were treated in freeze-dry process , 

15 then the seeds were powdered as sample for 

measurement. The sample of 50mg/800microliter water 
was shaken overnight at 5 then the functional 

ingredients contents were measured with amino acids 
analyzer (Nihon-Denshi) . 

2 0 Then, seeds with the soaking process were 

processed with germination. The germination was 
processed in the atmosphere of IS t, the amino acid 
analysis was measured every single day from the 
first germinated day to the sixth germinated day. 

25 Here, each germinated sample was treated 

with freese-dry processed, then samples were 
powdered. The sample of 50mg/800microliter water 
was shaken overnight at 5 t, then the functional 
ingredients contents were measured with the amino 

30 acids analyzer (Nihon-Denshi) . 

On the other hand, basically, the above 
soaking process is the same process as soaking 
process of barley for producing malts for brewing 
from barley. 

35 That is, the wipe water off process of the 

present invention is performed in order to increase 
the absorbing quantity of water in seeds . 
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The result of its meaaurtrntnt is shown in 
figure 1 . According to figure 1 , based on the 
soaking process; that is, based on each free amino 
aoid content during the soaking process to the 
5 germination process of seeds, it is recognised that 
every free amino acid content is increased compared 
to those of seeds before the soaking process. 
Especially for GABA, on the other hand, the 
germination process after the soaking process 

10 decreases the GABA content in seeds. 

Also, leucine and glutamine have maximum 
contents at 2 days of the germination process, for 
example. Thus, based on the free amino acids 
contents, it is appropriated that the germination 

15 process is terminated at 2 days of the germination 
process . For other free amino acids , the free amino 
aoids contents are increasing after 1 day of the 
germination, but a germination time when germinated 
seeds including the highest free amino acids 

20 contents depends on each free amino aoid, thus the 
germination time is different for each free amino 
acid (see figure 1) . Therefore, it is possible that 
any targeted free amino acid content in malts can be 
increased due to the termination of the germination 

25 at the appropriate days of germinated seeds. 

Similarly, a change of protease activity 
in the processed barley seeds was measured with 
progress of time. As a result, it was recognised 
that the protease activity was remarkably increased 

30 from day 1 of the germination after the soaking 
process and the protease activity reaches to the 
highest peak at day 3 of the germination, (see 
figure 2) Figure 2 shows a change of the protease 
activity during the soaking process and the 

35 germination process. Also, the dietary fibers 
decomposition enzyme aotivity was remarkably 
increased from day 1 of the germination similarly. 
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According to the above results/ it waft recognised 
that the germinated products which are processed 
with the germination process within 1-3 days are 
more preferable in order to obtain the barley 
5 processed products which has high GABA content and 
high activity of protease. Otherwise, it ia 
recognised that the barley seeds which are processed 
with the soaking process are preferable in order to 
obtain the barley processed products which has high 

10 GABA content and low activity of protease and 
dietary fibers decomposition enzyme. 

Also, the same result is shown in the 
soaked and germinated wheat , thus it is recognised 
that this idea is applicable to not only barley but 

15 also every species of wheat, barley f oats and rye. 

Also, we investigated an effect against 
the free amino acids contents in seeds that ia 
caused by water temperature during the soaking 
process. After seeds were soaked in water (water 

20 temperature is 5-60 *C) for 12 hours, the obtained 
seeds including water were treated in freeze-dry 
process, then the seeds were powdered as sample for 
measurement. The sample of 50mg/B00microliter water 
was shaken overnight at 5 *C, then the functional 

25 ingredients contents were measured with the amino 
acids analyzer (Nihon-Denshi) . 

As a result, each GABA, Ala and Glu 
contents in the processing of seeds became the 
highest at the soaking condition under 40 *C of 

30 water. Leu, lieu and Arg contents were increased 
with increasing of temperature and its highest 
content became at 60 *C of water. Also, Asn and Trp 
contents became the most highest at 40 but high 

contents are also observed with oondition at low 

35 temperature (5 *C) . (see figure 3) 

Next, we investigated an effect against 
the free amino acids contents in seeds that is 
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ciueod by the soaking method and the soaking time of 
seeds of wheat, bar lay, oats and rye. 

For Baruna Nijo, wt compared with two 
soaking method, that is, tha soaking process shown 
5 in embodiment 1 (soaked in 5 hours / wiped water off 
for 7 hours) and only the soaking process. In both 
methods, the soaking time sets 24 hours and 48 hours „ 
Tha result of the measurement is shown in figure 4. 

In the case of the process for soaking in 

10 5 hours / wiped water off for 7 hours and the 

soaking process only, the SABA content was increased 
for both processes for long soaking (48 hours) , but 
it is recognized that only the Asn content is 
increased at 24 hours soaking process for the 

15 soaking process only. Also, in the case of 24 hours 
soaking process, the GABA content is more increased 
in the soaking process only than the prooess for 
soaking in 5 hours / wiped water off for 7 hours. 
Also, in the case of 48 hours soaking process, the 

2 0 GABA content is mora increased in the process for 

soaking in 5 hours / dehydrated for 7 hours than the 
soaking process only. 

Instead of Haruna Nijo, the same 
investigation described above was performed using 

25 malting barley in North America (with husk) as a 
sample. The result is shown in figure 5. 

Similar to Haruna Nijo, in the case of the 
prooess for soaking in 5 hours / wiped water off for 
7 hours and the soaking prooess only, the GABA 

30 content is increased for both processes for long 

soaking (48 hours) , but it is recognised that only 
the Asn content is inoreased at 24 hourfrs soaking 
process for the soaking process only. 

On other hand, in the case of 24 hours 

35 soaking process, the GABA content was more inoreased 
in the process for soaking in 5 hours / wiped water 
off for 7 hours than the soaking process only. Also, 
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in the oust of 48 hours soaking process, the GABA 
content was mora increased in the soaking process 
only than tha process for soaking in 5 hours / wiped 
water off for 7 hours. This result has an opposite 
5 tendency to that of Haruna Nijo. 

In any cases, it was recognised that the 
free amino acids contents can be changed freely by 
adjusting the soaking method and tha soaking time of 
seeds . 

10 Second Embodiment 

Tha measurement with progress of time of 
the dietary fibers content during the producing 
process of tha germinated barley. 

The dietary fibers ( & -glucan) content 

15 during the producing process of the germinated 
barley was measured with progress of time. This 
process was same as that of malt producing process. 
After barley seeds absorbed water in itself, the 
seeds allowed to be germinated at 15 t, and a 

20 sampling was performed at every step (germination 

days 1-6) . In addition, after freeze-dry processing 
of samples, then samples were powdered and sample of 
25mg/750microliter soaked in hot boiling water for 1 
hour and it was shaken regularly. Then, after 

25 obtained samples were centrifuged, a supernatant 
fluid was analysed with FXA method, and the 0 - 
glucan content, in which 0 -glucan is mora than 
lOOkD of molecular weight, was measured. The result 
of its measurement is shown in figure 6. 

30 As shown in figure 6, it is clear that the 

j3 -glucan content is remarkably decreased after day 
1 of germination, and it was recognised that the 
highest 0 -glucan content was for the non-germinated 
seeds . 

35 Next, during the producing process of the 

germinated barley, a water absorbing was performed, 
That is, barley was soaked in water, and it was 
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measured how the 0 -glucan content ohangea when 
altering its soaking condition. Samples which were 
used in this measurement were prepared with same 
process . After barley seeds were soaking in water 
5 of 15 t for 5 hours, then barley seeds were taken 
up from water and left (wipe water off) in the 
atmosphere of 15 'C for 7 hours. This series of 
processes was repeated 2 times (24 hours) and 4 
times (48 hours) , then eaoh freeze-dried sample was 

10 used. The result of its measurement is shown in 

figure 7. Instead of freeze-dried samples/ samples 
which were dried with hot breeze were also, measured. 
The result of its measurement is shown in figure 8 . 

As a result, it was recognised that the 

15 0 -glucan content was more increased in the barley 
which had soaking process than the barley which had 
non-process. It was recognised that the £ -glucan 
content was also changed when altering the soaking 
time (repeat times of the process) . On the other 

2 0 hand, there was no difference between results even 
though different drying processes after the soaking 
process were performed. 

Next, figures 9 and 10 show comparison of 
the 0 -glucan content in barley when the water 

25 absorbing method in the process of producing the 

germinated barley was altered to the soaking process 
only (after soaking, no wipe water off) , and the 
soaking time and the drying method were altered. 
That is, basically, there was no change between them f 

30 it was recognized that the jS -glucan content was 
more increased in seeds with the water absorbing 
process than seeds of pre-processing. Also, it was 
reoognized that the j9 -glucan content can be changed 
freely by adjusting its soaking time. In addition, 

35 after the water absorbing process, for the freeze- 
dried samples, there was a tendency that the 0- 
glucan content was more increased when the soaking 
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time was increased. 

As results of embodiments 1 and 2, it is 
possible that foods, in which decomposition (allow 
to low molecules) of protein and dietary fibers 
5 during the food processing be restricted, and GABA, 
free amino acids and dietary fibers contents are 
increased, can be produced by using malt with only 
the soaking prooess as materials for foods. 
Third Embodiment 

10 An effect that the dry temperature 

influences to the free amino acid content 

The drying process after germination waa 
performed at different temperatures, and free amino 
acids oontents in malts were measured. Here, 

15 basically, the drying process was same method as a 

roast-drying prooess for producing malts for brewing 
from barley. We performed a comparison experiment 
between freeze-dried sample without heat and sample 
with heat of 37 t, 42 *C , 55 and 85 As a 

20 result, it was clear that free amino acid contents 
were greatly influenced by temperature. Also, 
temperatures for the highest amino acids content are 
different for each. The f reese-dried process 
without heating leaded the highest GABA, leucine and 

25 glutamine content. In the case of heating process, 
the highest GABA, leucine and glutamine contents 
were at 55 "C. Also, the highest glutaminic acid 
and proline oontents were at 37 t. (see figure 11) 
The figure 11 shows an influence that dry 

30 temperature against to malt of 3 days of germination 
affects the GABA and other free amino acid contents. 
According to figure 11, GABA and other free amino 
acid contents in targeted malt can be adjusted by 
controlling the drying process. Especially for GABA, 

35 in the case of drying with heat, it is appropriated 
that the drying process is at 55 *C which shows the 
maximum GABA content. 
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Fourth embodiment 

An affect that the gibberellin process 
influences to the free amino acid content 

As a decomposing process fox malt, it is 
5 reported that a decomposition (allow to low 

molecules) of seed storage substance are promoted by 
using the gibberellin as a plant hormone during the 
soaking process and the germination process. Thus, 
the gibberellin process was performed on the 
10 germinated seed (Haruna Nijo) right after the 

soaking process, then after producing malt (day 6 of 
germination including the drying process), free 
amino acids contents were measured. 

As a result, there was a tendency for all 
15 of free amino acid that free amino acids oontents 
were increased by the gibberellin process, but the 
highest density of the gibberellin process was 
different depending on each amino acid. (see figure 
12) Also, the GABA content was remarkably increased 

2 0 at lppm of the density of the gibberellin process. 

Figure 12 shows an influence that the gibberellin 
process affects to the SABA content and other free 
amino acids contents. According to the result of 
figure 12 , the targeted free amino acids contents 
25 can be increased by processing with the gibberellin 
in an appropriate density during the soaking process 
and the germination process. 
Fifth embodiment 5 

An effect that an extraction condition 

3 0 from malt influences to free amino acids contents in 

an extraction solution 

Amino acid extraction conditions from malt 
of germinated barley were examined, and an effect 
that an extraction temperature influences to free 
35 amino acids contents in the extraction solution was 
measured. The extraction was performed by soaking 
the powdered malt of germinated barley into water 
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with predetermined temperature. The extraction was 
performed for 30 minutes at 15 tl, 25 C C, 35 t, 
45 t, 55 65 t and 75 t as temperature 

conditions. The highest temperature for extraction 
5 efficiency was different depending on each amino 

acid. The highest values for most free amino acids 
like GABA and proline were at the extraction 
condition of 45 *C for 30 minutes, but the glutamic 
acid content which is a taste ingredient was 

10 inoreased at low or high temperature conditions and 
the lowest value was at 45 t). (see figure 13) 
Because GABA is synthesized from glutamic acid, a 
relationship between the GABA content and the 
glutamic acid content at 45 °C is logically 

15 accordance. Figure 13 shows the GABA content and 
other free amino acids contents at different 
extraction temperatures. According to this result , 
the targeted free amino acids contents in the 
extraction solution can be increased by controlling 

20 the extraction process. 

Amino acid extraction conditions were 
examined from not only processed products of wheat , 
barley , oats and rye but also seeds itself of wheat, 
barley, oats and rye, and an effect that an 

25 extraction temperature and an extraction time 
influence to free amino acids contents in the 
extraction solution was measured. The extraction 
was performed by soaking the powdered barley seeds 
into water with the predetermined temperature. The 

30 extraction was performed for 30 minutes at 25 t!, 
35 t3/ 45 *C, 55 *C and 65 *C as temperature 
conditions. For 35 *C, 45 t and 55 t, other 
extractions were performed for 60 minutes. 

As a result, same as processed products of 

35 wheat, barley, oats and rye, the highest GABA 

content was at 45 *C for both of 30 minutes process 
and 60 minutes process. Also, the GABA content for 
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60 minutes process was higher than that of 30 
minutes process. For other free amino acids, for 
example, the highest Glu content was at 60 but 
the Glu content of 30 minutes extraction time was 
5 higher than that of 60 minutes extraction time. On 
the other hand, the highest Trp content was at 60 t 
process, (see figures 14 and 15) 

Acoording to the above results, in the 
case of non-prooessed seeds of wheat, barley, oats 

10 and rye, it was clear that the targeted free amino 
acids contents in the extraction solution can be 
increased by controlling the extraction process as 
well as wheat processed product* 

In addition, an effect that an extraction 

15 conditions from the germinated barley influences to 
the j3 -gluoan content in the extraction solution was 
investigated. 

Here, an extraction conditions of & - 
glucan from the germinated barley was investigated, 

20 and an effect that an processing conditions 

influences to free amino acids contents in the 
extraction solution was measured. The extraction 
was performed by shaking the powdered barley which 
were germinated in different days with water (water 

25 was heated from 45 t to 70 t for 115 minutes) . 

Acoording to the above experiment, it was recognised 
that the extraction solution of £ -gluoan with high 
density of 0 -glucan can be produced for the 
germinated barley with only the soaking process as 

30 well as barley itself, (see figure 16) Figure 16 

shows the 0 -glucan content in the extraction 
solution. 

Sixth embodiment 

The measurement with progress of time of 
35 the GABA content by the soaking process for other 
types of barley and wheat 

In this embodiment, based on the result of 
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tha first embodiment , the change with progress of 
time of the GABA oontont by tha soaking process and 
the drying prooasa for food barlay in Japan (without 
husk, naked type) and Norin 61 (wheat) other than 
5 Baruna Nijo used in the above embodiments 1-5 were 
measured in detail. The soaking process was 
performed at 15 *C, then a process (totally, 12 
hours) comprising 5 hours for soaking and 7 hours 
for wiping water off was repeated 4 times (totally, 

10 48 hours) , after that, the drying step for 29 hours 
was performed (heated from 55 *C to 83 °C) , After 
powdering samples, the amino acid analysis was 
performed as well as the first embodiment. 

As a result, the GABA content for Haruna 

15 Nijo (barley, with husk) was drastically increased. 
After that, the GABA content was increased or 
decreased in the soaking process, the highest GABA 
content was at 29 hours after drying process. 
Compared with food barley in Japan (without husk, 

2 0 naked type) and Norin 61 (wheat) , the GABA content 

was increased in the soaking process for any samples, 
but the highest GABA content was at 40 hours after 
the soaking process for food barley in Japan 
(without husk, naked type) , then, the GABA content 

25 was decreased after the drying process. Compared to 
barley, the GABA content in wheat was low during 
every process for investigation. For free amino 
acids other than GABA, patterns of increasing or 
decreasing were different depending on each amino 

30 acid as well as the first embodiment. 

Not limited to barley, results of the 
first embodiment and the sixth embodiment shows that 
the targeted free amino acids contents in seeds can 
be Increased by stopping the soaking process with 

35 appropriate time for seeds in every type of wheat, 
barley, oats and rye. 

Seventh embodiment 
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Foods using prooosead products of wheat, 
barley, oats and rye produced by controlling seeds 
of wheat, barley, oats and rye and its processing 
method 

5 According to the present invention, Udon 

was produced with a conventional method using malt 
flour powdered with malt by th+ soaking process only. 
Comparison examples were performed using 0% and 20% 
of malt flour combination ratio to middle typed 

10 flour. In the case of 20% of malt flour combination 
ratio, there were no different characteristics 
between them other than outer appearance of color, 
and there were same characteristics as Udon after 
boiling (see figure 18). Also, in the case of 50% 

15 of malt flour combination ratio, there were same 

characteristics as Udon as well as the case of 20% 
of malt flour combination ratio. Figure 18 shows 
outer appearances of Udon which has mixed ratio of 
malt flour 0% and 20%. In figure 18, the upper left 

2 0 shows Udon with 0% of malt flour (after cutting 

noodles) , the lower left shows Udon with 20% of malt 
flour (after cutting noodles) , the upper right shows 
Udon with 0% of malt flour (after boiling) , the 
lower right shows Udon with 20% of malt flour (after 

2 5 boiling noodles) . Therefore, the Udon can be 
produced by using malt which has low protease 
activity and has prooessed with only the soaking 
process as a material for Udon, and during its Udon 
producing process, a decomposition (allow to low 

30 molecules) of gluten as protein of wheat flour can 
be restricted and the Udon which has not only 
appropriate feeling of chewing can be produced but 
also includes lots of GABA and other free amino 
acids. Moreover, it was recognized that these raw 

35 materials has same effect as well as for producing 
bread. 

Comparison examples were performed for 
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Soba . Soba ware produced with a conventional method 
using 60% of Soba flour and 40% of whaat flour, and 
60% of Soba flour and 20% of wheat flour and 20% of 
malt flour. Zn the ease of 20% of malt flour, there 
5 were no different characteristic* between them, and 
there were same characteristics as Soba. 

Also, a Soba-like noodle as new noodle 
which has 50% of wheat flour and 50% of malt flour 
was produced with a conventional method of Soba. Aa 

10 the result, Soba-like noodle which has no Soba flour 
and same appearance of color as soba could be 
produced. (see figure 19) Figure 19 shows an outer 
appearance of Soba-like noodle. It is no need to 
worrying about Soba-allergy because the Soba-like 

15 noodle does not use Soba flour. Also, the Soba-like 
noodle inoludes lots of GABA and other free amino 
acids • 

Xn addition, pasta noodle and Chinese 
noodle which have 20-50% of malt flour were produced 

20 with a conventional method. As the result, there 
were same characteristics as original pasta noodle 
and Chinese noodle. Moreover, cakes such as cookies 
which have 20-50% of malt flour were produced with a 
conventional method. As the result, there were same 

25 characteristics as original cakes such as cookies. 

The present invention is not limited to 
the specifically disclosed embodiments, and 
variations and modifications may be made without 
departing from the scope of the present invention. 

30 The present application is based on 

Japanese priority application No . 2003-413190 filed 
on December 11, 2003, the entire contents of which 
are hereby incorporated by reference. 
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